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(54) Method for optimizing the scalability and efficiency of telecommunication networks 



(57) A method of managing telecommunication 
transport networks by trading-off , efficiency and network 
scalability, is described. The method is characterized in 
that the highly consolidated traffic or the high growth 



traffic or both, are moved up or "promoted" to more 
coarsely consolidated facilities and, conversely, those 
traffic flows that are lowly consolidated or have low 
growth perspectives, or both, are moved down, or de- 
moted, to more finely consolidated facilities. 
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Description 

[0001 ] The present invention relates to the field of tel- 
ecom municat ion transport networks and in particular it 
relates to a new method of managing them in order to 
obtain a more efficient scalability. 
[0002] In generaL public infrastructure equipment 
manufacturers of optical network apparatus have fol- 
lowed a network planning approach towards efficiency, 
while private infrastructure equipment manufacturers 
have followed a scalability approach. In other words, 
some of them have always believed that efficiency is the 
main concern in designing an optical transport network 
sometimes to the detriment of network scalability. Those 
who followed such a first view only foresaw and took into 
account a certain, and generally fixed, traffic growth per 
year. On the contrary, those who followed the "scalability 
approach* have given up the network efficiency for the 
benefit of the improvement of the network moderniza- 
tion. Up to now, in most cases the first approach proved 
to be the rightest choice. Today with the explosion of 
new services there are major difficulties in planning net- 
works and the capacity of a network to scale accordingly 
is becoming all more and more important. 
[0003] This is why many operators are beginning to 
question the benefits of network efficiency, that is oper- 
ators are slowly becoming more concerned as to how 
to track traffic growth than creating more efficient net- 
works. 

[0004] The current approach for solving the above 
problem of traffic growth and traffic resource adminis- 
tration is simply to overbuild the whole networks with lit- 
tle regard for the return on investment of the network 
infrastructure. This means that also the outside plants, 
which are the most expensive parts of a transport net- 
work, are oversized. 

[0005] In view of the above, the main object of the 
present invention is to provide a method of managing 
telecommunication transport networks for improving the 
scalability thereof according to both network fill and traf- 
fic growth considerations without sacrificing the network 
efficiency. 

[0006] In other words, the main object of the present 
invention is to provide a method of managing telecom- 
munication transport networks which is able to trade-off 
network efficiency and network scalability in a very ef- 
fective way. 

[0007] It is a further object of the present invention to 
provide a network managing method advising and help- 
ing in real time operators to selectively assign poorly 
used resources in those network areas where the great- 
est growth is expected, while assigning better used re- 
sources to those sub-networks or links where traffic 
growth is expected to be more modest. Such an ap- 
proach should be able to adjust network scalability/effi- 
ciency ratio in a controlled manner, which is clearly bet- 
ter than the dumb approach of "overbuild everywhere", 
thus reducing inefficiencies and increasing the return on 



investment of the network infrastructures. 
[0008] The above and further objects are achieved by 
a method having the features set forth in claim 1 , which 
is considered as an integral part of this description. Fur- 
s ther advantageous features of the method according to 
the present invention are set forth in the further claims, 
which are also considered as an integral part of the 
present invention. 

[0009] The basic idea of the present invention is "pro- 
w moting" the highly consolidated traffic or the high growth 
traffic to more coarsely consolidated facilities and "de- 
moting" the lowly consolidated or low growth traffic to 
more finery consolidated facilities. 
[0010] A detailed description of the present invention 
ts is given below. The present invention will become 
promptly and completely understood after reading such 
a detailed description with reference to the annexed 
drawings. It is to be noted that both the description and 
drawings are given only tor illustrating an exemplifying 
20 and non-limiting embodiment of the invention itself. 
[0011] In the various Figures: 

• Fig. 1 illustrates the concept of the costs incurred 
to achieve network fill, by comparing the single 

2S STM1 cost and the managed facilities; 

• Fig. 2 shows the traffic and resource administration 
notion; 

• Fig. 3 diagrammatically shows the break even cost 
and break even traffic concepts; and 

30 • Fig. 4 shows the positioning of the present invention 
and also inputs/outputs of a possible software im- 
plementation of the method according to the 
present invention. 

35 [0012] Before giving a detailed description of the 
present invention, it will be explained the meaning of 
"network fill". "Network fill " is the percentage of utilisa- 
tion of a given network infrastructure. It takes into ac- 
count utilisation of fibre and multiplexing equipment. As 

40 an example in the SDH hierarchy, a VC-4 stream, which 
could take up to 63 VC-1 2, could be filled according to 
different levels, if only 21 VC-1 2s are used, the fill of that 
VC-4 is 33%. In another much more complex case, op- 
tical fibers carrying a number of wavelengths : whose 

45 wavelengths carry a number VC-4, whose VC-4S carry 
a number of VC-1 2s, will also have a network fill that 
can be easily calculated. Multiplexing equipment is used 
to consolidate traffic into existing facilities, where "to 
consolidate" means to increase the network fill. 

so [0013] Fig. 1 indicates that the more detailed the gran- 
ularity by which a system manages traffic, the higher is 
the cost with respect to a system managing traffic by a 
lower or less detail granularity. 

[0014] The present invention has the main object of 
ss assisting network operators to keep their networks as 
efficient and scalable as possible by giving them the 
possibility to trade efficiency and scalability off to each 
other. The method of the present invention is carried out 



2 



EP 1 06381 6A2_I_> 



3 



EP 1 063 816 A2 



4 



at the network manager layer. 

[001 5] The network management method for control- 
ling scalability and efficiency in telecommunication net- 
works is based on assigning poorly used resources in 
those network areas where a greater growth is expect- 
ed; conversely, traffic is demoted by assigning better 
used resources to those sub-networks or links where 
traffic growth is expected to be more modest. Promotion 
of traffic can be done selectively in the network depend- 
ing on the network fill and its expectations of growth. As 
it is well known, the finer the granularity with which traffic 
is handled, the higher is the network fill obtained, but 
also the higher the cost of the network. This concept is 
shown in Fig. 1 . 

[001 6] Traffic promotion is the process by which high- 
ly consolidated traffic or high growth traffic or both is 
moved up or promoted to more coarsely consolidated 
facilities. Conversely, those traffic flows that are lowly 
consolidated or have low growth perspectives or both 
are moved down, or demoted, to more finely consolidat- 
ed facilities. 

[0017] For most of the networks, built today, the out- 
side plant is the most expensive part of the network and 
so, to improve its use, traffic is fed into equipment that 
consolidates and segregates traffic into fiber cables. But 
one of the main problems of this approach is that equip- 
ment may not be able to expand as fast as traffic is grow- 
ing. This implies that the equipment that is there to pro- 
vide network fill and efficiency threatens scalability. The 
method according to this invention introduces the notion 
of promoting traffic from " retail" -managed flows into 
"wholesale'-managed flows as to provide network scal- 
ability. This concept is shown in Fig. 2. 
[0018] The process of promoting traffic takes three 
steps: 

[0019] In the first step the traffic is classified in terms 
of the network fill and expected traffic growth. As far as 
the traffic classification is concerned, many categories 
could be defined. As an example of a simple classifica- 
tion, four categories could be defined as follows: i) low 
fill & low growth; ii) low fill & high growth; iii) high fill & 
low growth; and iv) high fill & high growth. The way in 
which these traffic flows are routed in the network is di- 
agrammatical ty shown in Fig. 3. 
[0020] The second step consists in implementing the 
traffic promotion briefly explained above. In this notion, 
two parameters play a major role, the first is the so- 
called break-even point (see Fig. 3) at which the trans- 
mission of a traffic flow on a consolidated aggregated 
flow costs the same as transmitting the same traffic flow 
into a non consolidated aggregate flow. The trade-off 
here lies in the intersection point at which the cost of 
grooming equipment matches the cost of the inefficien- 
cy of a poorly utilized facility as shown in Fig. 3. This 
calculation would give the operator the right information 
on where to place traffic, either on highly consolidated 
facilities or in poorer consolidated facilities. But this cal- 
culation would only help in a rather static transport net- 



work. Hence, for those traffic relations that are expected 
to grow fast may result in that the allocating resources 
at break even point may lead to network scalability prob- 
lems. This is why another parameter is introduced in the 
s process. The second fundamental parameter for the 
traffic promotion policy proposed for this invention is the 
"expectation of traffic growth'. The growth expectations 
may anticipate promotion, and while break-even calcu- 
lations are highly deterministic and easy to calculate by 
10 a simple algorithm, the growth parameter is pretty much 
empirical and left to the network planner to ponder on. 
Information on traffic growth may be inferred from mar- 
keting forecasts and new services development. 
[0021] The third step the present invention is pro- 
is posed to implement, is to feed the results of analyzing 
the network through its narrow optics of break-even and 
traffic growth expectation analysis to either the operator 
for manual traffic promotion or to the NML (Network 
Manager Layer) system routing and resources adminis- 
20 tration algorithm as new constraints to its operation. 
Hence, promotion is proposed here to be done manually 
under full control of the operator, whilst the creation of 
new traffic flows and its consolidation attributes is left to 
the NML routing and resource administration algo- 
us rithms. 

[0022] Figure 3 illustrates the concept of break-even 
costs and break-even traffic load with its weighted sides, 
that is when traffic is potentially high growth and/or high 
consolidation and for those cases when traffic is expect- 

30 ed to exhibit low growth and/or having low consolidation. 
[0023] The present invention introduces the notion of 
promoting traffic from retail managed flows into whole- 
sale managed flows to insure network scalability in case - 
the traffic growth and/or the consolidation are high. And - 

35 vice versa, the notion of demoting traffic from wholesale- 
managed flows into retail managed flows to improve net- 
work efficiency in case the traffic growth and/or the con- 
solidation are low. This concept is illustrated in Figure 3 
below. 

40 [0024] From Figure 3, it is possible to infer that while 
initially the traffic flows were managed in a certain 
planned way, for example in a retailed way because the 
expected traffic growth was initially rather slow and thus 
a wholesale management would not be justified, in view 

45 of an unexpected traffic growth such a traffic retail man- 
agement would become inappropriate. Thus, it would be 
convenient to promote traffic to less consolidated facil- 
ities, where unexpected growth can be easily accomo- 
dated. The change to a wholesale traffic management 

so wilt be initially more expensive than maintaining a retail 
management but it will result in later cost savings as it 
could be appreciated from Fig. 3. 
[0025] Analogously, in the case where the first choose 
was towards a traffic wholesale management due to an 

55 expected high traffic growth, as soon as it is realized 
that the growth is not so high, the proposed process 
would lead to change the management intoatraffic retail 
one. 
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[0026] In addition to the above traffic growth consid- 
erations, also network fill considerations are taken into 
account when implementing the method according to 
the present invention. 

[0027] As far as the procedure for the traffic demoting 
is concerned, it takes the same three steps correspond- 
ing to the steps for promoting traffic. The first step con- 
sists in classifying traffic in terms of network fill and ex- 
pected traffic growth. The same categories <i to iv) as 
for the above promotion procedure could be defined. 
Again, the way in which these traffic flows are routed in 
the network is diagrammatically shown in Fig. 2. 
[0028] The second step consists in demoting to more 
finely consolidated facilities those traffic flows that are 
lowly consolidated or have low growth perspectives (or 
both). Both the expectations of traffic growth and the 
break-even point should be considered. Finally, the third 
step is identical to the one for traffic promotion. 
[0029] Hence, demotion is proposed here to be done 
manually under full control of the operator, whilst the cre- 
ation of new traffic flows and its consolidation attributes 
is left to the NML routing and resource administration 
algorithms. 

[0030] Conveniently, the method according to the 
present invention could be performed through a soft- 
ware program as it is illustrated in Fig. 4. The process 
proposed in this invention can be implemented in a soft- 
ware application receiving inputs relating to the network 
fill, e.g. from the network resources administration da- 
tabase, and traffic growth expectations from the network 
operator. The software application will carry out a break- 
even cost analysis and provide proper information to the 
network planners, possibly through a graphic user inter- 
face (GUI). Further, through the method according to the 
present invention, the software application proposed will 
produce routing constraints to the Network Manager 
Layer system routing and resource administration algo- 
rithm to include scalability constraints in its operation. 
[0031] The process of trading-off network scalability 
for efficiency works interactively as the network operator 
sets up circuits in the network. This application is envis- 
aged to help the network operator to find which is the 
most convenient way from the operational and adminis- 
trative point of view to serve traffic circuits in a hierar- 
chical network. 

[0032] As it is known, in a network there is usually an 
optical layer carrying wavelengths at 2,5 and 10Gb/s 
line rates. Above this layer there is typically an SDH lay- 
er, this is able to consolidate traffic by multiplexing 2Mb/ 
s and 34Mb/s into 155Mb/s and these into 622Mb/s, 
2,5Gb/s and 10Gb/s flows that can be carried by either 
fiber or wavelengths. 

[0033] Typical services span from 2Mb/s to STM-1 s 
leased lines. So if there is a demand for a STM-1 circuit, 
there is always the issue of placing it with a dedicated 
STM-1 Mb/s container or as part of a partially filled 
wavelength container. Let's see how can the present in- 
vention can help to answer this question. 



[0034] Fig. 3 illustrates a pair of curves showing the 
cost as a lunction of network fill in the high order SDH 
layer, where STM-1 s are multiplexed to fill STM-1 6s and 
in the optical layer where wavelengths are multiplexed 

s together to fill optical fibers. The curves are very illus- 
trative as they give an idea on where the break-even 
point is. The optical layer network is generally speaking 
optimized for high capacity transport so the cost per bit 
is much lower than the cost per bit transmitted by the 

10 SDH network. If for example the cost per transmitted bit 
in the optical network is a quarter of the cost when using 
the SDH network, the only impediment to deploy every- 
where optical layer networks is that it is difficult to fill 
them adequately. This consideration on cost of invest- 

15 ment is simple to grasp. But as networks need to operate 
for many years to recover the investment made on them, 
there are other important issui related to the opera- 
tions and administration of the nwork that need to be 
taken into account. In the current market situation where 

20 traffic demand is growing very high, in many cases de- 
mand is duplicating every year, to have a network ready 
to scale when required is deemed, from the operational 
point of view, very important. 

[0035] So, let's suppose that the application says that 

25 running the STM-1 circuit on SDH has a fill ratio of 50% 
on the circuit in which is multiplexed and the cost is 
1000. On the other hand, the cost of running it in the 
optical layer network is 3000 with a fill ratio of 8%. The 
break-even point illustrated by the application is when 

30 the network fill for the optical network is 20%. The deci- 
sion on where to run this circuit would be very easy to 
make if the operator would be serving a circuit coming 
from a dying community. It would choose to run it on 
SDH as it is the most cost effective and it would give 

35 many years of operation without upgrading troubles. 
[0036] But if the circuit is connecting a smart building 
with tele-housing capabilities that could host an ISP (In- 
ternet Service Provider), the prospects ol such a site is 
that traffic demand will more than duplicate every year. 

40 in this case, putting the STM-1 on the optical layer net- 
work make sense as the spare room is much higher and 
after a year the cost of providing it in SDH or Optical 
layer network come very close, the breakeven point at 
this growth would be after 1 ,5 years. After this first year 

45 of operation in which the circuit is run inefficiently on the 
optical network, the service becomes cost effective and 
very importantly does not need to be re -provisioned for 
the next 4 years : if demand's growth keeps the same. 
[0037] This example illustrates how operators can 

so take advantage of this application where costs, filling 
factors and break even points are showed for every 
route in the network. And with the operator's knowledge 
of who is the customer and what are their traffic de- 
mands can take a decision that minimizes operational 

55 issues keeping costs at a minimum. 

[0038] There has thus been shown and described a 
novel method of managing telecommunication transport 
networks which fulfills all the objects and advantages 
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sought therefor. Many changes, modifications, varia- 
tions and other uses and applications of the subject in- 
vention will, however, become apparent to those skilled 
in the art after considering the specification and the ac- 
companying drawings which disclose preferred embod- 
iments thereof. All such changes, modifications, varia- 
tions and other uses and applications which do not de- 
part from the spirit and scope of the invention are 
deemed to be covered by the invention which is limited 
only by the claims which follow. 

[0039] Finally, any reference to SDH transmissions 
has to be considered as merely exemplifying as the 
present invention is equally applicable to other types of 
transmissions, for example to SONET one. Thus, just 
for this description and claims, any reference to "SDH" 
also indues at least "SONET" : unless otherwise indicat- 
ed. 
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1 . Method of managing a telecommunication transport 
network in order to trade-off network efficiency and 
network scalability, the network having traffic flows 
installed thereon, the method being characterized 
by comprising the steps of: 

classifying the installed traffic flows in terms of 
both network fill and expected traffic growth; 
moving up, or promoting, to more coarsely con- 
solidated facilities those traffic flows which are 
highly consolidated and/or have a high growth 
expectations; and 

moving down, or demoting, to more finely con- 
solidated facilities those traffic flows that are 
lowly consolidated and/or have low growth per- 
spectives. 

2. Method according to claim 1, characterized in that 
the step of classifying the installed traffic flows com- 
prises the step of classifying them into four traffic 
categories: i) low fill & low growth; ii) low fill & high 
growth; iii) high fill & low growth; and iv) high fill & 
high growth. 

3. Method according to claim 1 or 2, characterized in 
that the steps of promoting and demoting traffic 
flows comprise the steps of promoting and demot- 
ing traffic flows according to one or more parame- 
ters, comprising the cost break-even point and the 
expectations of traffic growth. 

4. Method according to claim 3, characterized in that 
it further comprises the step of feeding the results 
of break-even and traffic growth expectation analy- 
sis to an operator for manual traffic flow promotion/ 
demotion. 
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Method according to claim 3, characterized in that 
it further comprises the step of feeding the results 
of break-even and traffic growth expectation analy- 
sis to a Network Manager Layer (NML) system rout- 
ing and resource administration algorithm as scal- 
ability constraints to its operation. 

Method according to any of claims 1 to 5, charac- 
terized in that it is carried out at Network Manager 
Layer. 

Telecommunication transport network having traffic 
flows installed thereon, said network comprising 
means for the managing thereof, characterized in 
that said managing means are able to trade-off net- 
work efficiency and network scalability and in turn 
comprise: 

means for classifying the installed traffic flows 
in terms of both network fill and expected traffic 
growth; 

means for moving up, or promoting, to more 
coarsely consolidated facilities those traffic 
flows which are highly consolidated and/or 
have a high growth expectations; and 
means for moving down, or demoting, to more 
finely consolidated facilities those traffic flows 
that are lowly consolidated and/or have low 
growth perspectives. 

Computer program comprising computer program 
means adapted to perform all the steps of any of 
claims 1 to 6 when said program is run on a com- 
puter. 

Computer readable medium having a program re- 
corded thereon, said computer readable medium 
comprising computer program code means adapt- 
ed to perform all the steps of any of claims 1 to 6 
when said program is run on a computer. 
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(57) A method of managing telecommunication 
transport networks by trading-off, efficiency and network 
scalability, is described. The method is characterized in 
that the highly consolidated traffic or the high growth 



traffic or both, are moved up or "promoted" to more 
coarsely consolidated facilities and, conversely, those 
traffic flows that are lowly consolidated or have low 
growth perspectives, or both, are moved down, or de- 
moted, to more finely consolidated facilities. 
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